Inappropriate P-cadherin expression in the mouse mammary epithelium is compatible with normal mammary gland function.
Cadherins comprise a family of cell-cell adhesion proteins critical to the architecture and function of tissues. Expression of family members E-, N-, and P-cadherin is regulated in a spatial and temporal fashion in the developing and adult organism. Using in vivo and in vitro experimental systems, perturbation of cadherin expression by genetic deletion, overexpression, mutant dominant-negative constructs, and, to a lesser degree, expression of an inappropriate cadherin have all been shown to alter embryogenesis, tissue architecture, and cell behavior. Here we studied how expression of an inappropriate cadherin affects the adult mouse mammary gland. Human P-cadherin was expressed in mammary epithelial cells under control of the mouse mammary tumor virus (MMTV) promoter, and the effect on mammary gland behavior was studied. Typically, E-cadherin is expressed by mammary epithelial cells, whereas P-cadherin is found in myoepithelial cells and cap cells of the ductal terminal end bud. However, breast cancers frequently express P-cadherin, even though they are thought to arise from epithelial cells, and it is a marker of poor prognosis. We developed two independent transgenic mouse lines that exhibited high levels of P-cadherin protein expression in the mammary epithelium. P-cadherin was detected in most, but not all, luminal epithelial cells, and was appropriately localized to cell-cell borders. It was detected in the mammary glands of virgin, pregnant, lactating, post-lactation, and aged parous female mice. Despite the robust and widespread expression of an inappropriate cadherin, no effect was observed on mammary gland morphogenesis, architecture, lactation, or involution in transgenic mice compared to wild-type mice. No mammary tumors formed spontaneously in either wild-type or transgenic mice. Moreover, mammary tumors induced by the neu oncogene, which was introduced by a breeding strategy, showed no differences between mice with or without hP-cadherin. Surprisingly, however, none of the tumors expressed hP-cadherin protein. Together, our studies show no apparent effect on adult mammary gland or tumor behavior by inappropriate expression of P-cadherin in normal mammary epithelial cells.